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Title of the Invention SH^feS^ IS^S^eZitfiS^S^** 

A projection optical system, A projection exposure 
apparatus, and A projection exposure method 

f 

Background of the Invention 

(1) Field of the Invention 

*mMi^ mx.is*m&mm®Bg. ccd^osm^ x:rw N 

(2) Background of the Related art 

m) t«b o T K r F x*5/T I/-1f * : 2 4 8 nm) ^tt^^oT .t>x 

££>&c. -etli DW*«)ArFx**yyi/-' : 1 9 3 nm) **flHb<3rtt 
■OOfcS. Sfe- *fe«t*«**©««*fl5*S«Ji:^ts F2 tf (i&R: I57n 

> u — -tf « # & .& £ ** j*^s*m*<z>;»** as * S3© <* * *> m*4 **br« ^ ti 

Summary of the Invention 

±.iBB«jft»J5S"rsfc»K* *»wt«s«i©ia^?te*3n»±N *8t©u>xft^LT 
3v>xi¥i^ m4^>xs¥^x iE©®«f*ft^'r^^5 i/>xp^ftiii^.^)o iu§Bi8:& 
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1. 7<Mx2/Mn3<4 
SriiJSL-.. fua31£t&©l'>X© 5 ii<b 1 -r>©l/>X{i. tee^^^© "5 

©JB*f ******* 1 P>XS¥i;. !E<Dm4ffj3&&T2>m2 \s>xmH^ A<0H*f^7&* 

© > x© v > xfficD^^is £ fe p > xcD^mzmmmim ut v > ^ «, m^^^t^m 

]/>Xffi(Dm8bm&fcteU>Z<DW'm&. iiuSBfg l®iil^e>mifB^2®fia^lRjA : ' 

V >Xcd^S=£Mx 4 i: U iuSSHi 4 !✓ >Xi¥4»©S/J^^S£*^^ia©^M3s fete 

0. 77<Mn4/Mx4<l 
CD4>&< ^#I@^WtEi:^^<fc5l^^£n3o BuiB^^6^^©B5§Bm2®-fi!j<D 

^•bti iis©***2®_tKi«:ig-r5«:^*»-c»-3-r N tufB^ i Mo juste a 
•r^^3 i/>xwiix '^is^KiPBPsttD **-r*«g4 v>x»tx lEcomifcttM-r z>m, 

S&iB«*©U>X©^^ tul3ffi2 lx>Xi¥*T-M*£:3%*>x MiBfg 3 l^Xg^-elS 
'h£ff*>. |WBSB3 73S*5 UVXWTfffi^ft^-^WJ^S^Ds ^-^BiIfB^ 1 ® i5 
I3S&2 ®i;T-©Fig^:fc^-t;fc2f 1 ^©gS^M^S^-r^o iiui31ti!&<£>^>X©5-£>4VJ> 

i9fBtS*3te!£^©B&!BjB 2 jg<By©Elf§nt&fciu 0 . 8 fiLt*e* s« 
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o-e/B^sc: i/>x© r^gj &jiv^u>XcD^;£ie3CD;*; 

Brief Description of Drawings 

HI UA. 

12 1 (is *£6W©SI5 1 H5f6^JcD*S^7 l 6^m^S§ia-e$> So 
El 2 *£§BJcDSg 2 ^»!lCD*S^^^CD^ia-e $> £> o 

EI3fct, *^B^©»3^ife^J<Z5ig^^©^En?^5o 

ill 4 t* N *&m<Dm i ^J6«Koi8»3fe^*cDiiJR«ia-e 

El 5 fciU XftWCOm 2 SIM^JCDtS^^^O^JRMElT^ 3 . 

ei 6 &&BM(Dm3mnm<z>iS!&y6^m(Dmmmm-e&%<> 

IB. 9 *^HJ©^ 3 m£^ycD®i$^6^^0«JR^EI-v? * o 

EllOfciu *^Bj©H«fgcDff$SS{c^-6tS^S^^E©«5£El'r'fe-g)o 

ei i it*. «g^^tt©MiE^iet-?>f&jiai7*n ? ^i2-t*&s„ 

Ell 2{i. SBK/^^MfflU-r^>X^IES!>-rs^«©-^l : &^^-ElT?fe-g.o 

®i 3{±. u>x§iEi&-rs^ii^cDffe©^y^^-rEix-«)So 

eii 4« v -b>^— T^jge^-^ffliE-r^jms^^-rsfe^oia-efe^o 

ei i 5 ^qso^Bfe^nsicM $ n&isue^*© u >x«^e^j £s tesj&vg? 

Eii 6t±. *^BjcDiimff^fcSii^^n^S:^^moffe©u>x^B£^!ifc. tees 
TJ^cDls^^'Bjti^ v > xoiB^J i: * 7jk-f EIT- $> £ «, 
Ell 7teiu *^BJcD^56ff$^^^ffi$nfe*g^^mcDffe©u>X^^Ji:> tetS 

Ell 8{±, «J£»te*1E«D3teW i: LTflH>£>ix&^^>vi/ — +fcD^^0Sr^-r«^; 

eii 9« N *»g§©sais©^«ifc«*v^^u^wx«3e*tso--- ^y^-r^n— ^ 

Detailed Description of Preferred Embodiments 
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(Dm 1 ~fs 3 <D&&9£&&.comM<Dmmiz&z&&ft¥&<Dimm~e&2>~ m 1 ~ei 3 ^ 

3¥G4 IE£DH«T*^W-rS^5 1^>XS¥G 5 h&fi£;t3o J*§ 3 U->Xig¥G 3 

i5^^6^mt*5»-5l^>X®CDW?aS{*. Sfi 1 ®A<BUa>£>Sg2®BiHy^faa»5;£P^C:fe 

fa£*fu. ^3 ^•>Xi¥G3 4 3 •r-Mii>^&±tiJD-^lRI^a^lRI^^b^ ifr-=>Wi5u>xmG 

tft^mz&v z> v >x®cdw^m«. sg i m am& £>n 2 mb{jbi-.i£u#> -5 

£*Tt>. ^3 P>Xi¥G3^^«B/h^^r*». g§ 3 V >X3¥G 373SB 5 W >X3¥G 5 

18 l@A*>£Jlg2ffiBa;X-CDFig{;::}3^-?:£:2f 1 OfflgS^M/jN^r^-TS U>X^^tS, 

^*5. iai~ia3cD^j-t-{*. ^^^m4»©^©^>x^fife-r^>^mp>xtDd 
cd^*^ i®A<Pj)tiBg$n«»3&M^>x{*irai!]j^**-r^o sfe. mii<>xmG 1 

'J>5&< lo©^U>X^U lf§2 lx>XS¥G 2fc£ N £; 1ocd^V>X 

i: 4) 3 ocd JEW >Xi:^WU Sfl 3 U>*mG 3Jis < £ *> 2oo^l/>X 

^t^fO^l^Mx 2i:U 13 W >XS¥G 3 «4«<Z>»/J^^S^^-r 5®CD*f2&fS 
4Mn3i:t§i:^ «T©*tt* (1) 

1. 7<Mx2/Mn3<4 —(1) 
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0. 7 7<Mn4/Mx4<l -"(2) 

(2) (i s ^it^M«IE^3^^?^l)5;Sl®A^e>^2@B^T-©^^c43V^-tfe7£ 1 o 

*st&ytmm*p(?>m.m<& b>x© 5 *><©'>&< io©u>xi^ ^®jf$^ 

§k WTogfef^a; (3) SlStl>Ct^*W>c 
0 . 8<D 1/D2< 1 . 2 - (3) 

*:*5s iai~ia3<D^{i. ^1 \s>xmG i % jg2 b>xi¥G2." Rxjm3^>^m 

CD U » 2 ®B £:g§ 2 b >X8¥G 2 *©*M*%8&gS U VXMS.fclig/hjSf. 

cDd^©i§Pi^t» AS<tt).femi®Aiiy^-£i:g-r^/>^< lo©i^>Xt,g^# 
^^©^^cDb>X©dt»©ggP^t)AS <fc D*SB2®BiBKrM-r-5ii>*<i:<fo 1 o . 

ni$mmvt<D\s>-xm%:m-$-z> u>x&, -femw^cD a -£>©'>&< ^% 

14 &.&»K:»IE*- -S C £ #T* S- -5 o 
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DASct!3%^ 1 B5 A {BkHftfrT fc* loci/VXt, «H$^fi^*»t«0«t«CCDU' 

8. 4 nmS:^Sp^«iibfe4)(D-^$)5„ ^*5. Sg 1 ^OigWci&lNT ^ iSl^^^cD^rX 
ffl^^+4a*fgP*J (1/>XL1 1~L5 5) S^rtf^* *>£>ff$J5fc^*X 

tsi i \s>xmG i j£(omffi*)itm-r z>m2 i^>xs*g2 M<z>mmt)&m-rz> 

m3 U>XW?G3 ^CHPiKDASStt514 U->X§¥G 4 il N IECDJB#r;*7 & 
*t^^5l/>XPG5t*«IA'n>5o *Sr^£3^ *S W" -£ b > XffiCD 1 
®A^^&ffg2®B{lS^ft;5>5;&[pa^:fe^Xv AS 1 1^>XS¥G lrcteHMWflMnu i2V 

fai?5M\H&mi^ iPo^5 u>X£¥G5*XipJ^^««j&i:#:-c>XV^ 0 ££>fc:s 
^2 b>X?¥G 2 4 , T-«i*£f£*>. ^3 P>X1¥G 3 4» X-^E/jN^jf-fe^ JS3 7JSHS5 b > 
X1¥G 5 4"-e^^:Sr^ frof 1 IA*6^2iBB^t©FIC^-Cfc)g 1 ocogl^tc 
« i J * £ ^ *ft J5fc & ■» X V * £ „ 

>XL 1 1 £ s C3M§m 1 mAWlzfaVfc*—Xj3XM*Z<Dfkl'>XTL< 1 2 ££:&U N C 
n?>©^l/>XLl 1> Ll 2lCj;oT. ffi£i^®&ttl/>:7«}|$j&UTM.&. ~^X% 
^b>XL 1 10l2IBiij©l/>XIASP 1 i£mmW%2Vilzmj&^tL~C\,^2> 0 

i2 lx >XS¥G 2ii. m 1 ®A-(B!J*^JKlc D3®&Hi 1 IB AWrfalzJ-fe^ — Xjtj^M&L 
©2o©flU>XL 2 1. L 2 2 ii N M{hfc*k<D 2 OCDIE !✓ >XL 2 3. L2 4^ £j® 
£fg 1 ffi Amizfatffz* —Xjj xm^<D 2 -DCDJEls > X ~L 2 5, L2 6t^ttl., d C 
T% IEb>XL2 5tDm2@Bffi!l©L'>X®A SP 2^^3^®^^?T^$i^-rv^S«, 

Sf§3 b >XS¥G 3fi. Bl®A<ffi|^e,HB^ N TOM©^P>XL 3 1 fc x MHff^cD 
3o<D^b>XL 3 2~L3 4i: N C3® £M 1 W A {ffiUc: ^t? X7154£CDA 1^ >X 

L35t^t5c CCIT*. Mls>XL3 4<Dm2mBM<Z>l'>XWASP 3mE*$.mM 
^(C^J5fe^ttXVA^) 0 
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>XL4 12is SflI«0iEb>XL4 2^ MIHI^^CDA V >XL 4 3 s. M^f^CDiE 
b>XL44i:W5. 

fg5 U>X8Q 5 lis SBlffiA«*5>0Ki N momVt<DjE\s >XL 5 1 i:. £b®£:Sg 1 
®A{B!J^[ql(^fe^^^*Xjf^CD3-oOiEU>XL 5 2~L 5 4 fc % ^Pfr^PtgL 5 5 i: £ 
tbtS. Ib>XL5 3©I2®Bi©l/>XIASP4«^IfWlffM 

£tlXl^ 0 

©#?g3©4£IB#r3B** (b>XL 1 1~L5 5) lis 53S:tf^X (^^55) *^?>?f^^ti 

•fzm i u>xg¥G i jzcD®*f^s*-r^>^2 u>xs¥g 2 £s ^cDe^s^-r-s 

ff§3 1^>XS¥G 3 £s ^Hf^HSPiRD A S S£*"rSSB4 1^>X?¥G 4 ii % jE©S*f^>£ 

BBAffl!l^e»^2®B{B!l^[qJ^a^^Jti5V> > r. ^1 1^>X2¥G l-t-«-^IS±iiDU 
>XS¥G 2 4>T-i#il0^5>^'J>— n^d^fa-feWU ^31/ >Xg¥G 3 "4^M'J>fr £>itAn^ 

Ig2 1^>X1¥G 2*t«^, I3l/>XSG3^fW^s 3 7!rMff£ 5 1^ > 
XSfG 5 cf-r-«g^:^i: >b>oSg 1 MA*f>B 2 ®B ^-C-CD^^VN-Cfe^ 1 ocDgi^^ 

Jgl l^>X:g¥G l&s SB.lSAffi|36»&«jc^ C3MS:^2®Bffi!ltrSJi^-fe 3 P[Hl?^K©Al/ 

>xl i i uamzm iWAimizfatftz* —xxxmvt&ni'^xi^ 1 2 t%m^rz> 0 

T% tl/>XLl 1 ©I2jSBfflJ©l/^XSA SP 1 tt^WJf^K^?f$J5S;^ tlTVN^. o 

312 >Xg¥G 2{is B 1 ffiA-(H!l^fe«Sfc. D3ffi£ff§ 1 ® A{PJ{r|qj{^fe ^ ^x*^?F$>K 
©2ootb>XL 2U L2 2^ mthmVt® 2 OCDIE I- ^-XL 2 3. L24t, t£h® 
£|g l®A{PJl(Cf^(^yc^-X*X?f^©2o©IE^>XL 2 5 S L2 6i:4tn. C. d 
-C-s jEU>XL2 6<E>|g2®B{PJ|CD^>X®A SP 2 te^OT^lC7f^;**vr^.g, o 

183 1/ >X1¥G 3{*s 1 mAMfrbmiZ^ ffiWmVtor>4-=><Dfkls VXL 3 1-L 3 4 
fcs D3ffi£Jg l®Ai^ltfe^-7*^ff^0tU>XL3 5i:SWT-i>. CIC-Zfs. A 
b>XL 3 4©fg2®B{iycDl^>X®ASP 3 2a "tr V^„ 

^4L->XS¥G4(is »15SA«j*&.je^ P5CiJB«©iEl/>XL 4 1 £s M^il 
®A{PJ|(C|Rj»jfe^^x^xff^O 2ocDIEl^>XL4 2s L43L j3S i£li^«©iE > X 
L4 4t$tt-5 0 

ins ix >x?¥G 5«s fR i mAWfrbmt^ wm&n 1 ®A«fcisi:*fe.*-;**;*fi£5t* 

CD^U>XL 5 1 ils £i®£g§ 1 ffiAMlZfatffc*—Xj}X¥M<D4-^>cOJEU>X-L 5 2 
~L 5 5 t^tbtS, CLdfs IEl^>XL 5 3 0l2tSBffl£Dl/>XHASP4li^ 

H3it ^3^jfg^j^j:^«:^^^©7 , eggiiiT-$>?,o *nas«i©ta«$3fc**iiv- 2 4 
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O^i^JS^rgBW (1/>XL 1 1~L5 5) S^^f^^ (-^-J5^5^) ^.S.TfcSfc^n 

t5i 1 P >XS¥G 1 fc. JE<DfB#r:*7£*-r£>if§ 2 U>X»G 2 i:> JH<Z>HfT*£^"r S 
M£3 l^>Xf¥G3 t. JtB*k:HP«DASS*t*»4I/>X»G4 JE©e#fX>£ 

>X3¥G 2 4'"t*JiJftl*»&«^iaA i '5ffllRl*«U ft 3 l^>X»G3«t«-caM>4»e>i»*D^ 

ft 2 U>X1¥G 2 *"C«fc*:ftHr-&x ^3 l^>Xi¥G3^-e«|/J^^p-e>N US 3 7JMft 5 U > 
X8¥G 5 tp-Zrti&z&t. tK frof 1 ®A*6*2BB *T?©Hfc:fcV>-r 1 o©SW««e 

ill/ >XS¥G US 1 EAflH*»6JfitC S5C3JK«CD 2offl^lx VXL 11, L 1 2 

ists. ^tve»cD^L^>XL i i. Li2(cj;o-c. m&%m(Dm,4*i' >*%Bf&i^-c 

^5. ftU>XLl l<D^2®BiM©L'>X®ASP l{*^^@?!^KtJf$s£^n 

i2 u>xs¥G2«. ^i®A(Hii^e>M^s mam&.<DiE\s>x-L 2 1 1, odb^ssi 

® A {BlKc (c>| — ^^ff^CD^l^XL 2 2 P5ibJiM£©IE 1/ >XL2 3ils £b® 

£ft 1 ®A{ffi|l3IqIlj-fc^nXA^.ff^©iEl/>XL 2 4t, P§tS7fc>KCDjE U >*L 2 5£: N 
M£ft 1 ffiA{H^|^{J-fe^n^7b^;^CDiEW>XL 2 6i:4t-f?)o 3d"e, IE U > 
XL 2 5 2 IBflfl© 1/ >X® A S P 2 (i^^ffiB^tw^^nt . 

sg3 i^>xg¥G3ji, miWAvufrbm^ am&m 1 mAm^m~5-fe*=-xt>^mvt 
oiew>xl3 it, mam^com. i^>xl 3 2 ib®£ft iBAiimcfatffc*— 

^?fJ«CDlEU>XL 3 3 PIHUf^O 2 o©ft U >7: L 3 4 , L 3 5 il. mthft2&:<Z> 2 
o<£HEl^>XL 3 6. L 3 7 i:&^-TS 0 ^dlr^ IEl^>XL3 3©12IBil©l/>X 
SASP 3fi#^@?f^^ff^^n-CV>^ 0 ft4 i^>Xg¥G4fck N 1 m Am& e>mi^ 

mamz<DiEis>zi*4 1 mwmvt&nu^^x-L* 2^ paetffmoiEi^XL 4 3 

ts [HJffi^ft '1 HiAflit:|ql»&^=. ^*^©ftl/>XL4 4t**fS. 

•JB'5l/>X8G5H:> ftl®Afl3*»S>«K:x Offi** 1 ®A«K:iS»fc^=.^*X?I^R 
©4ocdIEU>XL 5 1 ~L 5 4 i:. E!E£ft 1 BAWricOttfc* ^^3b^?f^K©A 1/ > 
XL5 5J:4tno CC-C, jEU->XL 5 3c7)ft2®B{H!|CDb>XpgA SP4li^I 
tetf. IZMIR £ tt-rt -> -5 o 

KToa 1 3 JCft 1 ~ft 3 CD^&HJE^JCD^^^CD^^^^-o 

>X®cDEft^S. ^3?iJlcfi«-U>X®7b^^©ix>X®*-e©ffi^PS. »4flJtefcfcW 
>X*Msk ^5^ijic{i#^®©^^ ^6JUlc{i#U>XcD^s ft 7 >X® 
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&km.C4 , C6 , C8 , CIO, C12, Cl4S:^bfeo 


./ 2 

z = 


cl " + C4Y 4 + C6Y 6 + C8r 8 + ClOK 10 -t- C12y 12 + C14K 14 


1 + V {i - 0 + ^V 2 !- 2 ) 

...(a) 

C4,C6,C8,C10.C12.C14 :H9<ffi^lK 


# ^ X © i±» « J£iT CD® t> <g> o 

5^^T^X©®^f^ : 1 . 5 0 8 3 9 

S^ptf^^cD^fSt :-5. 6 x 1 0V+ 1 pm 

5i$^f -5^CDi:ba : 2. 2 
&43s ^9-m(*?ft*+ 1 pm$>^:t)CDS*f^CD^b«^^UT*3t). 6x10 
-V+ 1 pmt$)5i:{^ ^R^a^^ftip^H- 1 pm^tt^bbfeigi^ce^r^;*)* 5 . 
6 x 1 0- 7 ^»Mdi>-r^>C t £liRfcUTV-*3 0 

l&Tam 1 ~8I3 ^UT. Si02 (iS^^f^^^^U. NAlif 2 MB<{a)©ggnggu 0 

{*B2®B_t-ecD-r ^— w— /? te&mm^%k±#.<Dn§eigm, d O(i»i 

ffiA*>£>Sfcfg 1 ®A{B!l©^6^® (l^>X®v MM®) *T*CDfESS. WDI4Itl2EB 
<H0©;ft^ffi^£«£2®B£T-<DE§ftg tfttfrSBti) Swtc ASP1~ASP4 

AS filing t> ^*to &;}3 N ^-HBE^!l^OV>-C#a^ Kf^^^CDilng&CNA 

N A = 0.82 
£=1/4 
0=13. 2 mm 
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162.066 

45.261 

Si02 

L53 

223.7 

A 1 « 

o on nnn 

^oU.UUU 

5.759 

A OT> A 

ASP4 


201 . 3 

42: 

159.106 

53.928 

Si 02 

L54 

177.4 

43: 

492.581 

6.294 



130.6 

44: 
45: 

oo 
oo 

53.000 

Si02 

L55 

125.0 
56.4 


< ASP2 > 

k : 0,00000 
C4 : 1. 00733 xlO" 08 
C6 : -9.57452X10' 14 
C8 : 2.76746X10" 19 
CIO : -2.57352X10" 23 
C12 : 7.72339X10" 28 
C14 : -4.21223X10" 32 

< ASP4 > 

k : 0.00000 
C4 : -1.11168X10" 08 
C6 : 1. 69910 xlO" 13 
C8 : -1. 71278 xlO" 18 
C10 : -2.32359X10" 22 
C12 : 5.36170X10" 28 
C14 : 7. 75398 X 10" 32 


< ASPl > 

k : 0.00000 
C4 : -8. 99872 x 10" 08 
C6 : 1.88253 xlO" 12 
C8 : -6. 92844 xlO" 17 
CIO : 6.86429X10" 21 
C12 : - 1.21 174 xlO" 24 
C14 : 7. 08409 xlO' 29 

< ASP3 > 

k : 0.00000 
C4 : 4. 32781 xlO" 08 
C6 : -7. 29382 xlO" 13 
C8 : -1.89306 xlO" 17 
CIO : 1.26587 xlO' 21 
C12 : -1.84258 xlO" 26 
C14 : 0. 00000 X10 +00 


« 2 » 

m2mmm m2) 

D 0 =60.533 (mm) 
WD =10.250 (mm) 

(mm) (mm) 

1:456661.760 14.007 

2: 257.652 35.928 

3: -111.976 14.000 


(mm) 

Si02 Lll 130.8 

ASPl 136.7 
Si02 L12 139.3 
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4 

: -372-001 

15.312 




165. 9 

5 

: -177.016 

42.312 

Si 02 


L21 

169. 6 

6 

: -192.938 

1.000 




208. 3 

7 

: -1457.639 

36.216 

Si 02 


L22 

237.6 

8 

: -267.611 

1.000 




245 . 8 

9 

: 1940.558 

37.760 

Si02 


L23 

267.3 

10 

: -430.648 

1.000 




271. 1 

11 

: 688.317 

36.462 

Si02 


L24 

277. 8(Mx2) 

12 

: -902.945 

1.000 




277 . 5 

13 

: 226.241 

47.929 

Si02 


L25 

266. 9 

14 

: 1191.278 

1.000 




260. 1 

15 

: 248.626 

35.812 

Si02 


L26 

240. 4 

16 

: 1789.195 

50.884 


ASP2 


230. 7 

17 

: -4234.706 

18.811 

Si02 


L31 

173. 9 

18 

123.779 

31.361 




142. 2 

19: 

-463.315 

14.000 

Si 02 


L32 

140. 6 

20: 

210.723 

97.502 




134. 8(Mn3) 

21: 

-115.190 

17.865 

Si02 


L33 

138. 1 

22: 

3048. 133 

14.394 




159. 5 

23: 

-306.688 

55. 025 

Si02 


L34 

161. 6 

24: 

2288.537 

12.262 


ASP3 


215. 5 

25: 

-3110.668 

37.657 

Si02 


L35 

220. 7 

26: 

-238.147 

1.000 




230.6 

27: 

2784.239 

49.533 

Si02 


L41 

262.4(Mn4) 

28: 

-261.060 

1.000 




267.7 

29: 

301.548 

50.456 

Si02 


L42 

287 . 3(Mx4) 

30: 

2090.868 

12.300 




284. 1 

31: 

oo 

9.305 



AS 

282.3 

32: 

9513.104 

55.412 

Si02 


L43 

281.2 

33: 

271.141 

27.421 




276. 1 

34: 

462.725 

50.112 

Si02 


L44 

283.9 

35: 

-564.778 

1.000 




285.6 

36: 

-84302.567 

34.086 

Si02 


L51 

285.7 

37: 

-509.897 

1.000 




~285.7 

38: 

200.575 

46.481 

Si 02 


L52 

264.3 

39: 

648.269 

1.007 




257.2 

40: 

169.530 

35.871 

Si02 


L53 

227.6 

41: 

279.942 

8.224 


ASP4 


214. 2 

42: 

146.299 

54.467 

Si02 


L54 

182.4 
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43: 

469.601 7.273 




139. 

5 

44: 

5116.633 58.229 


Si02 

L55 

132. 

2 

45: 

1153.136 




54. 

8 







< ASP1 > 

< ASP2 > 




K 

0.00000 

K 

: 0.00000 




C4 

-9.38125X10 08 

C4 

: 1.54761X10- 

•08 



C6 

2.50879X10" 12 

C6 

: -2.39312x10" 

-13 



C8 

-6.27999 xlO' 17 

C8 

: 4.05575x10" 

-18 



CIO 

4.12928X10' 21 

CIO 

: -7.34673x10" 

-23 



C12 

-2. 17575X10- 25 

C12 

: 7.00382X10" 

-28 



C14 

: 0.00000 

C14 

: 0.00000 




< ASP3 > 

< ASP4 > 




K 

0.00000 

AT 

: 0.00000 




C4 

4. 46673 XI 0' 08 

C4 : 

-1.54863x10- 

-08 



C6 

-6. 64292 xl 0" 13 

C6 : 

-2.55751X10" 

14 



C8 

: -2.78075X10" 17 

C8 : 

1.39035x10" 

•19 



CIO 

1.34132X10" 21 

CIO : 

-1.53962x10" 

22 



C12 

: - 1. 05650 xlO' 26 

C12 : 

-2.14246X10" 

•27 



C14 

. -2.22069X10' 31 

C14 : 

8.42244X10" 

32 




3» 






mzmmm (i^3) 






D 0 : 

= 53.785 (mm) 






WD 

= 11.251 (mm) 












\y >x 



(mm) 

(mm) 




(mm) 

1 

-1389.219 

25.000 

Si02 


Lll 

127.4 

2 

234.167 

38.998 


ASPl 


137.9 

3: 

-102.435 

17.000 

Si02 


L12 

140.1 

4 

1678.662 

8.983 




189.1 

5: 

6096.345 

44.509 

Si02 


L21 

204.4 

6: 

-197.984 

1.003 




216.7 

7 

-1734.379 

34.196 

Si 02 


L22 - 

245. 1 

8: 

-305.392 

1.011 




252.5 

9: 

845.430 

45.398 

Si02 


L23 

274 .2 

10: 

-425.259 

2.389 




276.9 

11 

315.881 

35.123 

Si 02 


L24 

277.5(Mx2) 

12 

1240.127 

4.140 




274.2 
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13: 

377. 898 

36.758 

Si02 


L25 

266. 7 

14: 

-4217.598 

1.000 


ASP2 


260. 9 

15: 

239.656 

39.372 

Si02 


L26 

236. 0 

16: 

1227.710 

38.926 




224. 2 

17- 

XI* 

1415. 772 

21 030 

Si02 

U X ULl 


L31 

175 3 

18- 

199 038 

X O m UUU 

28 658 




147 6 

xt: I • 

19' 

X Zt m 

-233 226 

16 799 

Si02 

OX KJ Lu 


L32 

14fi 0 

20- 

LtVJ » 

1 36 280 

29 897 




132 OCMn3) 

?1 ' 
U X . 

11^7? 71B 

48 062 

Si02 

ox \jCd 


L33 

xjOO 

1 31 fi 

x OO . vJ 

??' 

400*. ^60 

^rvUU * uuO 

19 R5Q 

X%Jm OO C7 


ASP? 

AUI O 


1 37 *^ 

?3- 

-147 265 

17 000 

- O XxJLj 


L34 

137 

±o i • \J 

94- 

9CQ S4Q 

?1 *«9R 

UX m OOO 




1^fi Q 

lOU . *7 

?*\- 

x x OU • 60U 

90 ^84 

Ol Uxw 


T 3^ 

xOU • 

6U • 

4R0 3R? 

1 3 073 

1 O • U f O 




1 Qfl ^d. 

97. 

13QR4 Q40 

0*±m UUJl 

^i 09 


XjOO 

1 Qfi V 

l yo • i 

9R* 

-9*3°. ^RR 

U • OttO 





9Q- 

7Qnn 9R7 

3R RQ1 

OO • vox 

<si 09 


T ^7 
Ijo r 

LOO . J. 

OU • 

OUO . CjOO 

1 n 

1U. LmKJO 




941 CI 

xC4-l . £2 

01 . 

901 1 OR 

M CiR7 

01. OO 1 

^i 09 



97£ 53 
6(0.0 

19 • 
0£ • 

-1xlQQ 9RR 

40 rro 
*tu • oou 





n • 
oo . 

-1 1 QQ 1 A A 

1 7 noo 

If. uuu 

09 


T A9 


- 

9AQ 770 

41 ooo 

*tl • uuu 




9R1 1 #"Mti4 i 

9t; . 

OO 

0 Q1Q 

U • o x o 



AC 

nO 

9fi1 *^ 

3fi • 

40^ 7RR 

37 Qfifi 

Of. jUU 

01U6 


T 43 

97R T 

6(0. i 

Of. 

-1137 747 

X X O 1 - 1 Tt f 

1 5 394 

X O . 0£f*± 




?7R r Z 

38- 

-?0Q7 1^ 

36 7Q3 

OO • I C70 



T44 

LiOLi • O 

39' 

OO a 

-367 624 

1 000 

X « UUO 




?86 c ?CMx4 > > 

40* 

230 000 

t-iOW • UUU 

40 103 

Si02 

UX vu 


L51 

xju x 

286 2 

41 • 

413 404 

1 000 

X . uuu 




278 Q 

42: 

234.229 

41.871 

Si 02 


L52 

271. 0 

43: 

803.282 

3.792 




264.1 

44: 

154.591 

45.408 

Si02 


L53 

225.4 

45: 

395 911 

U kJ U • U X X 

7 175 

1 • X I KJ 


ASP4 


210 8 

46: 

138.759 

47.541 

Si 02 


L54 

'171.9 

47: 

261.540 

10.750 




128.4r 

48: 

-2223.234 

49.636 

Si 02 


L55 

122.9 

49: 

-1482.603 





59.4, 


< ASP1 > < ASP2 > 
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K 

n 

nnnnn 



0 00000 


OA 

04 

— 1 

997fiQ X 1 D" 07 


O • 

48518 X 10" 

-09 


o 

o . 

Q1 Q09 1 D" 12 

PR 

o • 

71 287 X 10" 

-14 

C8 

; 1. 

040 f o 1U 

C8 : 

-6. 

^4fiRQ X 1 0' 

-19 

CIO 

5. 

ol40o X1U 

C10 : 

1. 


-23 

C12 

: 0. 

UUUUU 

C12 

: 0. 

nnnnn 

UUUUU 


C14 

: 0. 

nnnnn 
UUUUU 

C14 

: 0. 

nnnnn 

UUUUU 


< ASP3 > 


< ASP4 

s 


AT 

: 0. 

UUUUU 

K 


n nnnnn 

u • UUUUU 


C4 

; 2. 

a o7o 1 >^ 1 n-08 
4o7Zl X 1U 

C4 : 

4. 

f o4Uo ^ iu 

-09 

C6 

• -2. 

70011 x 10 " 

C6 : 

2. 

OQ70Q v 1 n* 

(do X 1U 

-14 

C8 

: -1. 

40184X10- 16 

C8 

-8. 

67747x10" 

-18 

CIO 

. -2. 

90417 xlO" 21 

C10 • 

1. 

63825 x 10 

-22 

C12 

0. 

00000 

C12 

: 0. 

00000 


C14 

0. 

00000 

C14 

: 0. 

00000 



mx 2 »ns 2 b •yTcm^mcx-m^m.^m-r zmomidim (mm) „ Mn 3 f*s£ 3 1^ >x 

^^©^'J^^jS&^-r^MCD*^^ (mm) ^IfCV^^. ^ 5 te^vC^ Mx 

4 tt^ 4 >XSP*©t^^gS:*t?)ffitD^S (mm). Mn. 4 tefcSg 4 W >XS¥4> 

(Dm^mMm^-r^mtDm^m (mm) *tbtv>i,o sfc. «6te*5wt* d it** 

101$.mu>X<Dl>>XM<Z>&%h1g. (mm) . D 2 fctfg 2 #3$® L' > Xcd*$)S (mm) 


(i4» 

Mx 2 (mm) Mil 3 (mm) Mx2/Mn3 


1 Wfeffl : 281.8 135.3 2.08 

m2mMm-. 277.8 134.8 2.06 

J*3 3£M60i: 277.5 132.0 2.10 

m 5 » 

M n 4 (mm) Mx 4 (mm) Mn4/Mx4 

f lUffii: 253.3 286.1 0.89 

nzmMm-. 262.4 287.3 0.91 

B3H5fiS^J: 261.1 286.3 0.91 


((ae» 

Dl(mm) D2(mm) D1/D2 
HWKD: 234.9(ASP2) 201.3(ASP4) 1.17 
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miMMMC2): 234.9(ASP2) 203.5(ASP3) 1.15 / 

^lUSE^JO): 201.3(ASP4) 203.5(ASP3) 0.99 

^2Hlte^J(l): 230.7(ASP2) 214.2(ASP4) 1.08 

2 gfeSg#l(2) : 230.7(ASP2) 215.5(ASP3) 1.07 

Sg 2 USSMO) : 214.2(ASP4) 215.5(ASP3) 0.99 

S§ 3 JOE#!J(l) : 137.9CASP1) 137.3CASP3) 1.00 

g§ 3 HJfr#!f(2) : 210.8(ASP4) 260.9(ASP2) 0.81 

S4S:I>*«5 e tt)^fett^»7 ? — ^«tt>. SIS 1 ~SS 3 <D&$mm*> ^fefl^O) , (2) 

0>J}±. 3kft&. (3) Sflifcu-ci^s;! 

^(c. El 4 ~E! 9 (dig 1 mMM~-m 3 ^lWI©^7fe^^ffiSfi 2 4 8.4 nmC43W 
S*2ffi_t-C<DJK2!ia*5Vro 

'^-C*. @4A S H 5 AXtfBI 6 AteSfcffiJfcgEk EI4B, 0 5 B;&:T>*EJ 6 B(±?££U& 
^Ek El 4 19 5 Cs Mi 6 C f*Sffiit2ME!'T*& t> . EJ7~0 9CD-5*>cD(a)~ (e) 
(i^T^fa (TANGENT I AL^f^j) &CI*5W--5«|ltScM (n"7JRM) "e<fctK ( f ) ~ 

(j) »3«^*iqi (sagitalm) izjsvzmmm (^vj&m) -e$»^o 

K^-CNAtti5He^*®*« «2iSffl) U YttjB2|S_htc33«-S<felB5 

S^-To H4B, H5B3lViaeB©^ifeJR3liaic*^T, BfcaSW*^*! 1 (*>i^^ 

>->-wlO <§tsn. f5**f±j*>j (vs?**)*) <feB5&**u*cv»*o ft*s- El 7 ~ia 9 <d 3 

cd (a) «*1SY=13. 2«c:fe»S ; y-4F*lefl<Z>8tJK2ftEU 07 ~ES 9 CD -5 %<D (b) fcfc 
^Y=9. 9fc:fet*S^F5!ritI©«iK£SBU M 7 ~EJ 9 CD-5 %<D (c) li^lY=6. . 
6fc:fetf ^^P^ltDCDtttJ&MEk EJ7~m9©-5 ( d ) teHtiSY = 3 . 3 tifcfctS^ 
^fqJCDEtl&^Ek EI7~EJ9CD5-6>CD (e) f£«lSY=0 GfeMJO Id^ttS^F^lRl 
CD#JRMEi-efe tK EJ7~EI9CDa*.CD (f) fi^i«Y=13. 2 Z>nX.J5tfjlcom 
iRMEk E17~EI9CDdt>CD (g) (i^«Y=9. 9 &3:|3tt3^^|tSjcD;Sti&^Ek EJ 7 
~I2 9cd-5-£cd (h) ti^§>i^Y=6. 6 SS&fcfrfacDlgJRMEk E!7~E9cd5*> 

CD (i) t*^i^Y=3. 3{C*5f?^^^fRlCD«|lRME]. 07-0 9 <Z>"5 %<D (j) &m 

^Jte^JcD*S^^^(ifig2 6. 4CDP3JFM — -f-^FSWrS©^ ZlCD-f ^ 
— ^7 ^ — ;i/ Ki^#0x(£;M;frlScD*g^8 . 8. ;£5M3?;£|£i)CDtg*Sj 2 5 CDS^ff^O 
S^llt^ ;«^l*UCDt&&8. ;fefiit2£73 ftCD*!^ 2 6 ©S^ff^cDm^^ffi^-T 

FWHM (full width at half maximum) T? 0 . 5 pmCDgSffl-£"fel&M*l&:EE* s ?S££ tlT *5 0 s 

*ll^JcD^^#m*M>fe^g^*l^3a^^^^3m^gcD^^^cDAfis^gl^&-r 
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T^-r^ 0 eh of±. ^^^^^K^^gcointBSM^&^-rs-e^So £*x. 
^tfYii&^isjg;*^ ziM^^^x^^— y 2 2(z^u-cta^-r^>^-fqi (isfg^^p l 

m i ~m 3 comMm<D$mfr 1 o'©ja*fs*a*^**4ft*^3RP l £ ittffi 

El 1 0 J3*5V>X. P — «fifeW2«\ 0!l;Lfcf#gigi&K 2 4 8 TiTn(D^^^m^^tii^J-f- 

r F^dpi^b— tF^Rg^-T. SSJgi&Sl 9 3 nrafflA r Fx^>v 1^— "if .SfcKifo 1 
2 0 nm~^ 18 0 nm©*s£!*|*1d«ic*|"r £}££2§-r U— If* {fJ^«^?$S 15 7 
nra®7 s/JR^ tf (F 2 *f) ^> N ^^ft 1 4 6 nm©^ 'J7h^Y 

— I/— 9* (K r 2 tf) „ ^g£tft 12 6 nm07;vrf>^v-U— »f (Ar a U— i^) 

TBc^fSJBjai^^lRttfflittiWHaF 1 -1 9 8 7 5 9 -^^#8-^^11^ 1 1 — 174-3 65 
Il77-f7^fb>X43s X-AU>^4 4 N ^ — 4 5 *«K1^* b*C» 2 7 ^ 

(l^^i/X^-f > K) 1 l£JS«irr*o fc33> JBWMMWfcD 1 lfcovvrtts 
W4 - 1 9 6 5 1 S^fBXVCltUclMJfoTS^B^imS, 4 7 3, 4 1 0-*§-£r$B 
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mmmmttt d i 1 *>s> com*, imfts. 7-151, 154, 1/ >xst 152, 153, 

bf-^ ;i/ R JtoMB^^ *=> £ ©^fett. .©jested JS PL^bt-> ^\ w_t^mib> 

©'^^l^&^-r^^tf^i: UTcD^SSi. M^As 77l>=f>, ^^->, ^ »J 7* h > 

<7"4 OizX .D*M»3£H«SU; bitSBSfrU. D3ei^^6^^>r— 1 5-0«C«fc.t> 

->>^ 1 5 0«^-->>^4 9tC«fc Dg^tlTV^o *S»^#mP L 

systems** 150 Timmmai^F<z>mzM v-cmy6<m&&%ti<. o o n 

>>^1 7 Of*. J(a«i«»JR?5lS«3fc^*«ftae>fe^-^>^l 5 OJ:^^^ 
P Li:<z>WcD3Slfg£^g&#Hm^£>3^UT:fe bs -ZcDftmz i/f^;vR £&frr-g> 
^^r- i^R S£J&*ftUTV^ 0 C©^— ->>^1 7 0 iz.it: Is?- <5> J^R^MX • *3£fcH 
TZfz&XDm 1 7 3^ISt^e»*i-C*5Ds £©ii 1 7 3.cD*MWtefck ^R*«S^ • #8 

&mz>r—>>if l 7 Oi*rcD#H»A*?§»^n«©&B&«fc«)©if^«lftai 7 4 
tt£>*VT^So CO^IftS 1 7 4 t** 1 7 7 4»RIJ 6ntfi !) , W.m&(D U *f- V >V 

5«itTv^5i/^;v7 h ypb 21 Oi:cDlffl©u^-^;nz>s«-autt»i 7 7 
tfr-5. 
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^ 2 2 £«gLTV^^^2 3 £l&jj&UTl^£o ClO-Jr— ^ 2 0 0 Xp ii. 
^W£$SX • mm-r^fzHbC0m2 0 Z&WLtt^n-Z&b. COS2 0 3 ©^{Hflifci:^— is 
>^2 0 0 P^©»Bm#^^£n£©£K<-£#><D:tf;xM&^2 0 4 e>n-Ci^ 

^.o ei<D*r^.s^^2 o 4 iz&m2 o 7 t>. ^gp^-^D^a^wojasA, 

^g^Sf5^CD^^NW©^{±S(iCCDjp2 0 7 ^rft-b-r^rdo 

Cl^-r-. >5r— >->^4 0,150, 170, 20 0 <Z>^t\?tilZ&^ ^^,#1 4 7, 1 
5 6, 1 7 1, 2 0 1 A J |g(^e>n-C*5Ds ^tlbCDt&Mfrl 47, 1 56, 171, 20 

o, 150, 170, 200 cD-^n-etu^ki, 148,157, 172, 202^ 

IS(te,n-C43D> ZLtlZcomMfr 1 4 8 , 1 5 7, 1 7 2, 2 0 2 teu -Zrtl^ti^m^CD 
H«Kr. ^t»Sl 7 4,2 0 4t^#l 7 5, 2 0 5i:pm#l 7 6, 2 0 6 

htm&znx&r), 1 7 5 , 2 o sii^t ks^-i^ ^# 1 7 6, 206 

L©gmc*>*&la#l 8 1 8 2^fSi^e»^-C*5tJs 1 8 1 fc^EJ^CD 

147, 156, 1 7 1, 175, 181, 201, 205 #t£fr it*: 
S&^SBSfc. 1 4 8 , 157, 172, 176, 182,20 2, 2 0 6 * s iSt:* £> 

^1M1 7 4, 2 0 4 K&l^-rteiU U3-<PJU?&MXte?7^S^?>£m^(DmiZj3 
*Wm%:frOi&^&&%o J\s&&cr>mzi±, Ml 7 4 &m^T 

hy*2 1 0fr£>u^?}V&j3xWWk& 1 7 4F*jiclSSAl^ 1174 ^(§B#rt#;*.ej&^ 
1 7 4 P*g^#^^T-rifeU. '^CD^, Jp 1 7 3 ^l^T. 

RS±Cijlt^. r>^N^JSiCD^^(i N 12 0 7 ^m^X^^^^xW^M2 

0 4 1*UZMXV, Z.<DW2 0 7&H»-C3Hr^BlftS2 0 4 F«3£4fc£:*jr;* fSSfct. -^CD^. 
jp2 0 3 £|I^Tr7:n7\£e7^\;tf;;i/^-2 0 Ji£^g^^ 0 U-"5^;H&ttk 

asai(D^^rac©McD^jiMT*$>?)o i3xmmm.i 74, 204-^0^1^01^13 

^>^1 7 0, 2 0 0l:fe^t(i, ^1^1 7 4, 2 0 4l:j;5^7t 
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iigEt>u-3 0 o#i§^e>n-r*5t). m£E-fe>-y-3 0 0 (D^mm&^mmm 3 0 1 
i&$*itv^5. ssi^^mp t(Dj&mizm-}&i\fiii&m±>y- 3 o 2, ^E-t>-y- 
303. xcv*mm.-t>y-3 0 4iz^^x^n^nmmgnz&&ft^m*>i.&mtsm.tecD 
mm, ^ffs 2i:^M©t«^*^n^n^j«Jm3 0 1 fcey&^ft-cv^o ±«i^3 o 

2~3o 4^e,^*»f-s!iUs *<&m-Mmmt^it>tvm2titz7 : -* ziizm^x, mm 

OT, ^>XLIt b>X#3 1 0t:«il$^.iOlx>X#3 10«^12 0 o CT 
^a^IB^nfeSfflClEi&m^S 11a, 3 11b, 311 c fttV^ -§> o ^ 

®mm3 o ut ^igi*^3 1 1 a ~3 1 1 cizttTz>mmmEE*m*izfam-rz>^ti 
tcctb. 3m(DM^mm^3 1 1 a~ 3 1 1 c£mu^j&:&LT~z$iij;&ns (3te«iAx^rRi) 

(: ^*So 3®©fgt&^3 1 1 a~3 1 1 cCDZftft^lSiO^SAsigJbg-eg.^^ 
&IZ& S P>XL«ZfE&^r|qj (3fcffiAX^|ni) 3-0(D%mm^3 1 1 a~3 1 
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isg^tu -ne>©^g-ir>^T-^ai^n^igi&^^3 iu-311 ccr>^m&(Dmm 
w±mmm3 0 1 \zm^n^ 0 ±mwm3 0 it-**, mmztizftffim&mmmzi&z 
iat^jiH^D^x h')i>-yjj^X'mmm?3 1 1 a ~3 1 1 c iztt-fz>mmm&.& 

^7fe^^^^-r^^cDl^>XcZ)d-feCD3-o©i.>XL 1, L2, L3i«n-e^ 
(fc^/j^^) ^^£&3#^g;£©SEI&f^£^iffgt&g&3 ! 5^3 x 7 ] z 

^^xmrnnsmiz-zn^ixx^z* &mm®i3 15-31711 ^oiai 2 ^M^-rt&Eyi 

~L3©H©±0 2 00I,>XL 1, L2 0>X^3 2 1, 3 2 2) 2>V lTS©b 
>XL 3 (U>X^3 2) _htc:iES*g|53 1 5-3 1 7^U«I$^ c ^i:SoT^ 

-5 o 

eii 3 izTK-fmm&ms, 3oou>xl i ~l 3 {±sT^©iga>gs 3 i7t3<fco-c^ 

^A6-r®K)^ix^^ htr^So ^(DtzHb. IE»£B3 1 7 ©SEift^^-fW^-a-^ C i: {3 J; 
^XL l-L3©S^©&gg|^^§iijttfc*^m©V>XL 1~L 3^f*:* 

^{^e^^_htfj)st>-Tffia© 2 00 1^ >xizMTz>mm&mmizmm$*i. mm<o u >x<z> 
s&^^p L^&&zmm&<Dmm<Dum&mmizmiE-r2>z,£&m&)hi lt, ^^^^ 

*glI»^-£Ji s ^S£;&^PL*cD5o©^>XKo^T. ^<D-5 *>© 1 -ocd 

\s>z<Di&m&vmm-%:mm-r2>ziiiizjL £ s *fctt^cDa*,©^£Z5P>x©-teM^t5 
>z<Dfo^&wmm<Dmmtz£^7:mmzffijE?z&ffiiz~D^x&, <&m^i 1 

- 1 9 5 6 0 2^&mmizm^tlX^% 0 ZWiJifa GfeffiAX^fft) ^©^fttk 
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fi^lf 5 ? 9 — 1 0 6 9 4 4-*§\ 10-206714 ^ W&m^ 1 1-44 8 3 

^ h*ff d«S«{CBILTf*s 43^2 000-23513 4 -«§-i2r$g;&zmi§ 2 0 0 
0-2 4 9 8 8 6^iftti^^nt05. 

feZmjjfil OfeffiAX^fJql) ©l/>X<D{&e. J&tfXfftfcspfrfcfl&J^ D^^YifilZ^P^^ 

PL*o«tffli/>x©^-&o^< i:* l o<D^>X£^f4t3Sifi&x Y®f*j-e^s& 

sn 2 tw^-nst >x©tegii^{r*5^Tv s?i 1 mM^®.x-tiLm%i.v<$zm&mm-f 
2 i^Mm^g;^ 1^ >x©tegisM{^ 1 ien3M&&:= Jt zmmz j; -ox?bie u &n*£*> 

s-^x. mm}fflwtfn2>(D&i& £ u<^„ p>x^wtcsia^xY®f*ix-^»i^-&^>^ 

2gg^^JI£©S*lS<m$£#i£: uTI4> #l>Lfcf. ^Pi 2 00 0-20638 5^^{3fg^ 
Ztifr&tfS&m^ZZLt&X-n&o 

-So C<7)HB3IHg|^|^3<k iS^^^^©-k>^— ^^.^E^^^fltJ^^X h — isa 

W?Z>tzisb(DMX&Z> 0 Ml 4A%LZ?mi 4BIZ&\,^X, 1/>X32 0, 3 2 1 
MPLlifi£t^U>Xt©-g|J0l/>X-e$5. Iil^©l/>X3 2 0 ) 3 2 1© 
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>X3 2 0, 3 2 1 f£ N *ft^timm*mLCr>m. { b&^J5ftl3 2 0 A, 32 1 Ai:, dtlf, 

#{£0 3 2 o a, 32 i Atm&vfcfifyX'&^x*n^n&m*'&(Dm'hmi<^m 3 2 0 

B, 3 2 1 B Z\Z.Ts laff^^T-^-r^lqlS 2 O A, 3 2 1Am^> 

X3 2 0 , 3 2 1 <OJB*f*A s «*Sfi<«tDx B*«*RT?5j*-r;&l& 3 2 OB , 3 2 1B-Zrfi 
1/>X3 2 0,3 2 1 ©SWA* 5 **^ ^-So ft*5. JWTfcfc^-rtex E&^g OS#f 
±0 #«£3£< &3M3 2 0 A, 32 lA^iHii^U mm^m 
*>^< 55;-5^IrJ3 2 0 B, 3 2 1 B ^ o 

E) 1 4At^tJ:5(I v 2^©U>X3 2 0, 3 2 1 &c::feOT3&^l&S 3 2 O A, 32 
1 A**SVMc9 0° ^^-rS-^-tc:^. 3h?> 2o©U>X3 2 0, 3 2 1 -tz>* 
— T^fifc^Xfi^^&fcJ^-f N— ^>3 >{±^^b^iN 0 EI 1 4BJc^f«k-5Ur. 

2o®U>X3 2 0, 3 2 1 t*5^T> %£&8l3 2 OA, 3 2 1 ACD^-T^S: 9 0° 

^6ittAX^ff^^u-rffi^tflU^[Eite"pltBi:-rtt«s -tr>^— T^^^X«^^W^="-f ^ 
h — >0— ^-^MiE-r^CiiAST-^^o ^ e.^. _ht3 2o©i^>X2ifci:||&& 2 -ocd 

2>&mizmV7:&, MZ.t$, nrnW- 7 - 1 8 3 l 9 Q^iSkm, 8 — 3278 9 5-^- 

3&TJV&m2 000-16448 9 ^&*W£|B55*;*:ftTV»*. 
EI 1 5. El 1 6. JRVEI 1 7«u ^t©EJ 1 ~EI 3 ic^ Ufc*IB9i©IB 1 ~~Sf§ 3 (D'mttM 

bi4»^-^4 0 o(sm 1 snfi3^ 40 it*s6-2»Hg^NSx ^ix4o 2&m3mm^ 

Ml 5 K^i-rm 1 HWJcD^flPLtli^ £5 2 1^>XS¥G 2 4«cr> 3-d<D1EU >-X 
L23, L25, L 2 6 131/ >XS¥G 3 ^©2o©gl/>XL 3 3, L 3 5 il lc*f 
b-T. !g 18HSm9:4 0 OtcitK Zffcfrft (t^WiAX^I^) ©©M. J3LTIXmz.^Tft£ 

<p(DjEls >XL 2 4 i:Sl/>XL 3 1 hlzMVX, l2iHfg4 0 1 CkD, ^ffiilS 

2ts B 2 U>XmG 2tp<DfkU>XL 2 U, SH4 1/ >X?¥G 4 *<Z>iE >XL 4 2 ;& 
^1/>XL4 3J:^LT, SB3WSE^S4 0 2fc"j:»?H ®*Kft«©8B*#RTt6-Z?* * . 

eii 6 iZTjk-rm 2mmm(om^^t^m'p Lxit, %<&m2 iz^^m 2 i^>xi¥g 2 4» 
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©3o©IEU>XL2 3, L25, L26J:, I3U>X»Q3(fffl2-30ft^>XL3 
3, L3 5 fcCttUT* J8 1W»«40 Ote«fc!K ZUfc&ft Ofe«|AX;SF|Sfl) ©fif v 

^2 U>X?¥G2 4>OiE^>XL 2 4i:tU>XL 3 1 iii^bT, £S2ME3Mi*4 o 1 

{3,tD. ^i&^sitt&x Yw-mn-c:(DW.m.mm^m-c^>^o zzi^ igi i^>xg¥G i 

4>©AP>XL 1 2ii, I2 1/>X^G2^P>XL2 lfc. JB4 1^>X1¥G4*CD 
2o®El/>XL42, L4 3tt»bts # 3 WMMS* 4 0 2 «k t>. Isl^gCDlll 

0 1 7lC5%ir«3«i«|©iaie3te**PLT?tt. $fccDEr3£^bfeJil2 U>X?¥G 2* 
©3-3CDjE1->XL 2 3, L25, L26t, *3 U>^fi!03t©AU>XL2 4 fcJE 
U>XL3 lfcfc»lT> ilillfg4 0 0ta^ Z$fi;5fa (JtiAX^fl) ©ffil, 

SS2 I^>XS¥G 2*©jElx>XL 2 4fcftl^>XL'3 l-i:K»bTs O 1 

*©AU>XL 1 2i: s i2b>XHG2^U>XL2 1^ ^4U>X^G44>© 
£U>XL4 2SViEl^>XL4 3 fct«lT s *3JIS¥«4 0 2 t«fc ESHEBCD 

f&to^ *«flgJIBT?fcSU II 5—131 7IC5%f«««***PLKl*V\T. ffilb 
>Xg¥G l~|g4 l^>XS¥G4£D^-^©l^>Xl¥c|3CD^^< J: * 1 -o<75 U >Xt±, 1 ~ 

m3mm^M4 00-40 2©v>-rn3^©ii»^sk:«kD, ffiss^»isis>eDnMi^qT«g 

U>X®^©Fatcttg-r§/J>^< fc^ i o«DU>XfcfcJU ^l~!3iM4 0 0 — 4 

Afc#3 P>X2¥G 3 4KO«/J\*S&g*^-r-51^>X!Bi:©Eg{c{siS'r 2>>pi£< 1 
o© u >XiU ^2IB^3l, >X3¥G 3 U ^XiBfc©milc« 

»S4 0 2K£tK |g|£ttlO||fi^tgT»«. *W3fe*3RP lW«^cdL^ 

>x©a*>©p§pj^D As<tH^ i®A{iej{3eM-r-g.^5a;< io©u>xii, &jg 

3te3*RP L^©^l»©V>Xo-5*»cD^p^t) AS J: t)*B2®B{aitr-£5ie-rsiI>5& < 
a* lo©u>XJ:(4, JRl~*3HflE¥j84 0 0~4 0 2 ©^■r*i*<DH»«fcr <fc t). 

**<0^>X©^*©iBp«bAS «fct)**ilBA«te:ffi«-r*5i>56:< 1oce>u-> 
X ^ »»^*PL*©«[ttOU>XCD^ -feeorePiRD ASiD*®2 mBflJKHft«"T 

©^©^®r^©l/>X® (ASP2) §.tt§U>X©^©'J>^ < 1 o©l/ 
>Xtt N »lW*3Mg4 0 OfcI«fc?> N ffi«XVjg»©SBfij6sWT?»* 0 ^LT. U >X 
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^©iraassff ■5*oiciRe>-i*s ^j^«^fe©iai 5~cai si^^^ 

PL©>>x;\WfiS^fi^^PLcDU^^;i/Rffl)^ Jpfr^BMR 3 3 O SciMfcu ^El 

Sfc. «f;tfcf«FBB¥9-3 2 9 7 4 2 ^^^^tga^;* ttTV^ J; -5 &C S j£i^3^P 
l 7 tpiZ7jk-r s P- i ry :s Pmffi.3 3 0) cd4>$:< — Jj&ffi&^y-zmib&itT, &&-ye^ 

^«»©-fiai-?>««s-**3B^***»«)flisKi % m.%yt<Dytm {v—*?ytm <D&mm& 

*2£<{btf&Z>&ffi&ni£>tl~C\,^* MZteWmYl 1 -3 5 20 1 2 -*§^&$8;&imga 2 0 
0 0- 7 5 4 9 3-^&$BKfciu ^McDS^^^JB^^X^d^^jgH-r^Sg^^^K,^ 
ia^§f-&-5S"Wff#ii^^nTSo ^fe. ^^.{^^^7 - 2 4 5 2 5 i ■^■^^iricfi. 

i^— tf^-v wis o o-t-^afeufe^f±. 7yxA5o 1 j ^s*f^@*f*&^ 
5 o 2 ^a^jiss-r^di-^ct *s%L(D%L-Bk(Dy6iztf&mm£fixz&m.i J , hjv 

7 5^— 5 0 3^UT, bfcMft^E — #-5 0 4ICU; 

^x. ±mx&, ^^mpi,<D^(Dm^msbvtzmizm^Limm^miE-r^>m^ 
K^^oetfiwrttswiE^* ^y^jiiai o^^t> ^B^ft^^it 
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~m 3 <Dm&mm<o e> % ©4>& < ^ % 1 ^xDmm^m^m\^xm^^t^^<owsm^. * 

Tf$>^mmm^.±x h tifzmf^xpjfmcom^^m ns <t ? i^m* tamm&ffteti 
So m&$:xmmfrt>ftfrnzmMii\,xi^ u>zmm<Dmm. mmcDu^x 

fox £ <fc a ^fia^i>*^cD5 & < i:*-^As|^^Rifgl3^}$^nfe«M i:)&; 
tt. 0-5 4 9 3 2^^mrji^izcbm^tLXl^ 0 

±MV(DmmcDmm<Dm&m%mu*m\,^xv^j\±\zmfe<Dm&^#~>&mf& 

ik(D^7- f78 0 2 fC:fe^T. ^CD lay h © £ JtiZ^JRBLttC ^ h K*sfg 
tTtitltz^ Xt^78 0 5{C:feV%-r. 1 h CO r> 3V\ ±X U l-^* — >:£x=' 

02 o^is^-r> ^*~->Mj&nLm9 o lT-iis *mmzm<Dm,9bmm.*m^x\s*-# 


26/34 


O0/O683O-US 


iklz^ i3^~- -7 -< )l>*—mf&3im9 0 R (Re d) N G (Gr e en-) N B (B 

1 ue) izttffc^fz 3o© h(Dm&y h <J v ? 7,Vt\z<$r®m&\^ nfc-ft "5 — V -f 

— fcjfcfifc-r^o ^it, 7 jbj«xs9 o 2o>mz^ -tefrmfriL-cjLmQ o 

-k;nfea^lLTn:^9 0 — w&fiftxs 9 0 1 izxmZixfzm&s** — 

— >ffjj5£in^9 0 1 izxmbtifzftrMsi* — >&mir %>&W.hLia^— mE&n 
19 0 2 lz-09t>3\fz*>^ — 7 ^ ;i/^-t©F^t?ll$aAbts (t^-fe^) 

_t§BI2l 1 0©kSg?F$^i-C{±v JIRB93fc^a%4 , ©*7 , 5 t -f >5^U — ^ (^.r^ 

7 ar^-r ^ 3t^$^-f-tF) i;LT77'f7-fl/>X4 3 ) 4 6$fflt^T^^|>^ 1 

>X&flH>T*.giV^ Sfe. il77-f7-fl'>X4 3©f5t)5H, HJfrfM tc J: D A.*f 

yt^m^-iz. vxi^m^i^m^^fs 5 , s 5 0, 30 o-^&^ig^^ia-Tv^&cD^;! 
t^ctis-ci^ z\^x, mffift^m^&m^zmsizi^ ytmmmyt^zk* 

(i§rEfr53S) &fl§<^T^*A* N K«e^**©u>>0£«-i:UTfcfcx ^bAn^r? A (c 
aF 2 , gt5) . ^-fb^y^A (BaFj) . ^fbU^-^A (LiF) . ^-fbx'^^^A 

(MgF s ) % ^Yb^ hD>^A (S r F 2 ) . t;^e?A • 7j;i^>r>A • ^V5;^i^A • 
70-7^ H (LiCaAlF 6 ) N RW^<52± • ^ h n>5r-<i7A - n^A • 7 
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n— K (LiSrAlF 6 ) iy> £ if)],— yfr£> MIRZtitc 1 mm% U < &4>fc < 

Ktex 7 -f * iiDfHn^t^Mtl© 9 1. 1? ^7 D A -¥>t 'J A i: V> o fcHlTD^ 

'*aDLSe^*<Z>-C;fca. £&x ±fBSSl-SB3SgJE«|©iH!*^«PL*«jgK-rS«-U> 

*fes Ell OcD^JK^flBlc^-CN IB 1 7 5'-f T'-f k>X4 3 GDAAiHJa fCx yt^y & )V 
BfiihOfe^xD^a^ftt^^^^^ST-UXA^iBIEb-r <&J*V>. CCD J: 5 ftytty^JHId 
itffl©7-'JXAJ:Lm «*«5ieH«rSlFSS5, 2 5 3, 1 1 0-*£tfBKl»J5*$*vrVN 
SciSx mytHS-Mil U180 nmWTOjWOJtSfflM*^ ^a*#§*Sg 5 , 2 5 3 , 
1 1 O-^-^^gtcPg^^ttTVN^Tk^^'JXAtrft.^.-r. 9fe-fbv A (MgF2 ) CD 

£©^b^^*^»>A<©jjg*i*»£>fc:* < ^vsryxAit i^P^^^CD^W^^^^- 

< $V17'JXAt^LT, *n&©IHA#SV>lc ( R*HW:8&|«i| < ckdt^J^M 
*fc N SI 1 Ocd^J6JKSIi5(*s X?y7 • K • ^SF-^^stS&ERM Ufc#x l?2g?F£ 

l^iaois^cDS^^tfton-So ^cd^x ^©t^^i^^gs-r-s.*^ x 
iz*<D\s?-#ji,&±t2mwmmc[>m 1 ia t e&r* is 2 ©j^^^o-t 
^is^-yr-tx ^^^ : &^TOcD^2cD^IqIi:^^s^^rRl^3«l1*n$^-^» 0 -eu-Cx sv 
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7 7,3 0 4-^&^, *$Pg*P8- 3 3 0 2 2 0^$g. 0- 2 8 4 4 6 8 ^&$8 

1 -03J^.^^I§¥5 - 1 750 9 8f, ^Pg^P 10-163097 

"3\ ^BS^ 10-163098 ^ tftm^ 1 0-1 6 3 0 9 9^ £ 7z 1 0 — 2 
1 4 7 8 3 -mttt-CD&i&mizm^tftlZX? {d N 2J^CD>i7^\^^— ^^ig(t§^j5fe-e^> 
o T 4> <i: V ^ o 

-tzmytmw, mmm^ (ccd?^) cDSi^^fflv^n-ss^M^trt-^^^B^^^ 
y =i > ^ -> ^ if iz ®gg ; ^ ^ — > -r s ® %m m m * m ~r z.- a* -*? & 
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We claim: 

Xi¥; 
XS¥; 

£fi£3 U >Xi¥ ; 

gfiS3^3 ^>X^tfcMfB^2MtcDK©^S§4 , {cBeB^n^:^4 U>*m ; 
TiygBJg 1 ®•(ll!l^e»H^FI3^2®^B!l•^^RI^5*lRF^*5V^T. fufBSB 1 P >JXS¥-Z?te;i£li|:t£in Lx 

1. 7<Mx2/Mn3<4 

MISSIS:© l^>X© -5 *><D4>&< £; & 1 o©l>->XW:. tt^Sti^i^cDd ^<E»4> 

& < t * -13 -&mm & z & a msas* 

2. i'l/'f A 1 CDJSfg^^^iCiJ^T. 

fMBSft 3b> X?¥ i: iuIBSg 2 ® © P^ ic-teS-T -5. □» t> £ ^ £> Iz&ts B 

mtzm i ®i:si2®t©p^©7 , 6i^4'^iBg^m-cAcDe*f^j^^-ri ) ^ ip> 

Xi¥; 

ffflBlfS 2 > XS¥ iitiWB* 2 ffi £ © P^O^fcSg tp lzmWZti~C M. <D®ft # ~T 
3!lt3^>Xg¥; 

bu!3^3 P>XS¥^tHUHBB2®^cD^©7 l 61ig4 J {-iBM$nfe^4l^>Xg¥ ; 
H5f3lf§4 U>XS¥i:i:HugBSg2®ii©H0^8Sft«tiag$t^XIEOJB*f^7^W 
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r*t 2 titans 4 ^ >x© >xm<Dm$hmm t^mu > xow-mzwmmm 
mm&&y6^mzi5vz> i, yxm(Dmmm^r^±uyxco^mi±, msm 1 mm 

U VXcD^g^Mn 4 £:-f £ 
0. 77<Mn4/Mx4<l 

4. A3<Z>^f£^;3MU;i:fe^T^ 

£583^ 3 ^ > XS¥ k. ttiiim 2 M k. (O F3 izfo m ~t -5 m t) ^ £> l--gtr 0 

\s>xm; 

mam 1 i^>xmmmm 2mk<Dm<Dft&^\zmwi*ftx:iE(Dm$T±%:i€^-z> 

fg2i^>Xg¥; 

TlugBfg 2 ^>Xg¥^M§B^2®t©^cD^6Sg43^ieg$n-CftcDJB*f^$r^-r 
£!f§3 1^>X?¥ ; 

fulBJg 3 l^>Xgfi:BufB^2®^©F^cD^J^tt3{3iag$n-C^S^*^pgPi^ t> 

iifi§3Sg4 ^>XS¥^BUH3^2® < t<D^©^J^cti^iEfi$tt-t:iEcDa*T^7^^^- 
5I5L/ >XS¥ ; 

mf3*s^^moHfjiB^2®iB!i©iipgsi{is o. 8&±<Dmam*mT% 0 

6. ^P-YA5cDtS;^^^j30T. 
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i'WgS b >X©^g^ Mn 3 ^iT 
1 . 7 <Mx2/Mn3<4 

0. 7 7<Mn4/Mx4<l 

9. ^ A8©j£li^<tMyc;}3^T: s 

10. A9©S»3fe*jRt*V\Tx 

11. A 1 0©t&fg^3U;r;}b^-r N 

12. ^L-f A 1 1 £;fe^*t N 
HUIBS^^^^©MIB^I&©^>X0d^©HljlBKni^C» <fc txfeSufB^ 1 ® 
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13. & W A 1 2<D&mft!£miz&\,\X, 

14. W A 1 3<D&§Zy6¥mzjS^Xs 

bu§B^2 l^>Xi¥(*> 'J>£e< 1 o©^L.>Xi:ij>^< 3 ocDaEU- 
fffgBJg 3 >XS$f*. 'J>& < il 2 V >X£*i U 

15. ^ P-f A 1 4©Jft»^3Rtci5V%-Cx 

16. lx-f A 1 5CDt9:i^fe^fc::fe^-r. 

BufBl»^®^«<D u >XM&mT2> V >XJi. f£SJ5T^££cD -5 -fecD^Jfc < i: 4> 

17. ^ a i 6(Dtstm^e^mzis^-z, 

Buf3^1#^MU>X©P>X®©*S&M^fe{^Ml'>XcD^^^D 1, ffrfEfg 
0 . 8 <D 1/D 2 < 1 . 2 

itJSBfg 2 ® ICSES RTIB-e o 
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C iz&^T, M§BiSi£JM j&«iu§3Jf§ 1 ®^iEeWtl*e$> D > JaofWBr?— ^ 

■mytyt z urn 

^Tte^^SffgBS^^^JttDBuiB^^^ — < ; 
SB;-?* — ><Z)«'*i38a»-2iB_hk:iSB3mfeHufa^ — ^Ji^&gg-r^ JiS ; 
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